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This  report  of  the  T^ower  Colorado  Region  Framework  Study  State- 
Federal  Interagency  :roup  was  prepared  at  field- Le'/el  and  presents  a 
framework  progran.  I'or  the  development  and  management  of  the  water  and 
related  land  resources  of  the  I.ower  Colorado  Region.  This  report  is 
subject  to  review  by  the  interested  Federal  agencies  at  the  departmental 
level,  by  the  Governors  of  the  affected  States,  and  by  the  Water 
Resources  Council  prior  to  its  transmittal  to  the  Congress  for  its 
consideration. 


While  the  comprehensive  framework  plan  presented  herein  is  the 
result  of  a coordinated  effort  by  participants  from  various  r'ederal 
and  State  agencies  involved  in  the  Study,  it  does  not  necessarily 
reflect  the  singular  viewpoint  or  policy  of  any  particular  agency  or 
state.  The  type  and  need  I'or  future  developments  may  char.ge  appreciably 
from  the  fram.ework  plan  as  a result  of  difl'ering  assumptions,  m.ethodology, 
and  objectives  used  in  water  and  land  use  plans  prepared  by  the  State 
and/or  Federal  ageiiCies. 
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GUMMARY  REPORT 


lOWER  COIjORADO  RlvGION  COMPREHENSIVE  FRAMI^-.’ORK  STUDY 

INTRODUCTION 


UuiJeLines  for  Ihe  framework  studies  state: '^'^The  basic  objective 
jn  the  formulation  of  I’ramework  plans  is  to  provide  a broad  guide  to  the 
best  use,  or  combination  of  uses,  of  water  and  related  land  resources  of 
a region  to  meet  foreseeable  short-  and  long-term  needs."®'  Specifically, 
the  study  was  initiated  to: 

1.  [Evaluate  the  present  and  future  needs  of  the  Lower  Colorado 
Region  for  water  and  related  land  resources  through  year  2020. 

2.  Ivaluate  available  resources. 

3.  Eoraulate  a framework  program  to  meet  the  future  social  and 
economic  needs  i'or  water  and  related  lands,  goods,  and  services. 

U.  Preserve  natural  and  cultural  values. 

5.  Protect  and  enhance  the  public  well-being. 

The  framework  program  is  of  reconnaissance  scope,  broad  in  coverage, 
arid  flexible  in  strxicture.  It  does  not  formulate  specific  development 
proposals,  but  serves  as  a guide  and  sound  basis  for  a continuous  planning 
process  and  presents  programs  for  meeting  the  needs  of  a particular  set 
of  economic  pro.jections  made  for  food  and  fiber  demands.  Consideration 
must  be  given  to  other  programs  developed  by  other  groups,  agencies,  or 
states  which  may  reflect  programs  for  meeting  needs  of  differing  projected 
economic  patterns. 

The  program  presented  should  be  continually  reviewed  and  modified 
as  future  changes  in  economic  demands,  technology  and  other  factors 
require.  Additional  studies  will  be  required  to  examine  and  evaluate 
other  courses  of  action  which  may  be  instituted  as  desirable  or  necessary. 

The  l.ower  Colorado  Region  is  one  of  four  regions  in  the  Pacific 
Southwest  assigned  to  the  Pacific  Southwest  Inter-Agency  Committee  by 
the  Rater  i<esources  Council  I’or  comprehensive  frsimework  study.  The  study 
is  a cooperative  effort  ol’  primary  state  and  Federal  agencies. 


U.G.  Department,  of  Agriculture 


ftate  of  Arizona 


Hconomic  Research  Service 
Pores t,  Service 

Rural  p;iectri I’icati on  Administration 
Soil  Conservation  Service 

U.S,  Department  of  the  Army 

Corps  of  F'ngineers 

U.S.  Department  of  Commerce 

Business  and  Defense  Services 
Knvironm.ental  Sciences  Service 
Administration 

U.S.  Department  of  Health,  Plducation, 
and  Welfare 

U.S.  Department  of  Housing  and  Urban 
Development 

U.S.  Department  of  the  Interior 

Bureau  of  Indian  Affairs 
Bureau  of  I And  Management 
Bureau  of  Mines 
Bureau  of  Outdoor  Recreation 
Bureau  of  Reclamation 
Bureau  of  Sport  ‘•'isheries  and 
Wildlife 

Geological  Survey 
National  Park  Service 

U.S.  Department  of  labor 

U.S.  P^nvironmental  Protection  Agency 

Water  Quality  Office 

U.S.  Federal  Power  Commission 

U.S.  International  Boundary  and 
Wat.er  Commission 


Arizona  State  University 
Arizona  Water  Commission 
liepartment  of  ifealth 
i'lood  Control  District  of 
Maricopa  County 
Game  and  Fish  Department 
Power  Authority 
Galt  River  I'roject 
State  land  Department 
State  Parks  Board 
University  of  Arizona 

State  of  'alifornia 

Colorado  River  Board 
Department  of  Fish  and  Game 
Department  of  Water  Resources 
.Metropolitan  Water  District 
of  Southern  California 

State  of  Nevada 

Colorado  River  Commission 
Department  of  Fish  and  Game 
Division  of  Water  Resources 

State  of  New  Mexico 

Department  of  Game  and  Fish 
Interst.ate  Stream.  Commdssion 
State  Planning  Office 

.;ta  -e  ol'  Utah 

Division  of  Fish  and  Game 
Division  of  i’ealth 
I'ivision  of  Parks  and  Recreation 
Division  ol'  Water  .Resources 
Geological  and  Mineralogical 
Survey 
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The  lower  Colorado  He»^ion  inrludes  the  Colorado  River  drainage  in 
the  Tnited  States  below  See  ■ erry,  Arizona,  except  that  occurring  in 
California  (see  map''.  In  addiUon,  it  includes  several  closed  basins 
in  Arizona,  Nevada,  and  New  Mexico,  atid  some  areas  in  southern  Arizona 
and  New  Mexico  that,  drain  into  Mexico. 

The  .-(egion  occupies  lhl,137  square  miles  in  the  Pacific  Southwest 
area  of  the  United  States,  Of  this  total  area,  106,9^^2  square  miles 
are  in  Arizona,  17,310  square  miles  are  in  Nevada,  13,35^  square  miles 
are  in  !.ew  Mexico,  atid  3j^90  square  miles  are  in  Utah.  The  population 
is  con  -ent  rated  principally  in  south  central  Arizona  and  sout.hern  Nevada. 
The  remainder  of  the  Region's  population  is  located  in  small,  widely 
scatt.ered  communities.  Much  of  the  area  is  uninhabited. 

The  lower  Colorado  Region  is  com.posed  of  a complex  of  plateaus, 
mountains,  deserts,  and  plains,  with  elevat.ions  ranging  from  75  feet, 
above  sea  level,  near  Yuma,  Arizona,  to  more  tnan  12,(>00  feet  at 
Numphreys  Peak,  near  i lagstaff,  Arizona. 

The  climate  of  t.he  Region  varies  as  widely  as  does  its  topography, 
.'laximun.  i empera' ui'es  range  f'-om  more  than  100  degrees  in  t he  deser' 
to  tne  mild  70's  in  he  mountainous  areas.  Average  annual  precipitation 
varies  from  less  than  5 inches  at  Yuma  t,o  m.ore  t.han  30  inches  in  the 
higher  mountains. 

The  'ower  'olorado  e 'ion  has  a wide  variai  io:.  in  ve.get.al  cover 
types.  TtiP  I’orest  t t'pcs  extend  from  t he  smal  l alpirje  areas  on  top  of 
-lie  highes*  moin'ain  peaks;  through  t.ne  conitcrous  t'orest  zones  of 
spruce-fir,  i onderosa  pine,  and  t.he  pinon- Juniper  and  oak  woodlands, 
and  'he  chaparral  ■;,'pes.  The  rangeland  t.ype  extetids  from  the  forest 
type  through  the  lior-hern  and  southern  desert  shrubs,  the  northern  and 
deser'  grasslands,  dovn:  t.hrough  a small  area  oi'  'rue  desert  near  the 
mouth  of  'he  ’olorado  River  on  t tie  boundary  between  Mexico  and  Arizona. 
Scat'ered  throughout  'tie  t\e.gion  are  areas  of  cultivated  land,  including 
irriga’ed  pasture,  with  the  largest  blocks  in  the  lower  nila  and  the 
southern  half  of  ’he  lower  "ain  . tern  f.ubregions.  More  than  500,000 
acres  of  the  c'egion  are  developed  as  urban  a;.d  industrial  areas.  More 
than  3^0,000  a res  of  t.ne  Regio-.  are  occupied  by  water  ir.  t.he  form  of 
streams,  lakes,  and  reservoirs. 

/.bout  52  percent  of  the  lot.al  land  is  federally  owned,  12  percent 
is  ir.  st.ate  and  other  public  ownership,  and  36  percent!  prjvut  land. 
Abou'  one-lialf  of  the  latter  is  in  Indiaii  reservations  held  in  trust  by 
tne  ederal  government. 


VEGETAL  COVER 


In  about  2 percent  of  the  Hegion  was  in  cropland;  6U  percent, 

pasture  atid  range;  33  percent,  forest  and  woodland;  and  less  than  1 percent 
in  urban,  transportation,  utilities,  etc.  More  than  76  million  acres  were 
grazed  by  domestic  livestock  on  rangeland,  forest  land,  and  cropland. 
Commercial  timber  was  produced  on  about  5-5  million  acres.  About  5.b  million 
acres  within  ihe  kegion  were  designated  for  outdoor  recreation,  almost 
3 million  acres  being  in  national  parks  and  monuments.  More  than  0.8  million 
acres  were  in  designated  wilderness  areas  and  1.9  million  acres  were  managed 
primarily  for  i'ish  and  wildlife.  More  than  U.l  million  acres  were  within 
military  reservations. 

Suitable  land  is  available  to  satisfy  almost  every  purpose  or  need 
of  the  Hegion,  but  land  development  is  curtailed,  in  most  areas,  by  an 
insufficient  supply  oi'  water.  lor  example,  the  Region  contains  almost 
40  million  acres  with  soils  suited  for  irrigated  agricultural  production 
with  l.^U  million  acres  developed  but,  due  primarily  to  a limited  water 
supply,  only  1.3  million  acres  were  irrigated  in  I965. 

Except  for  the  limited  availability  of  water  supply,  the  Region  is 
bountifully  provided  with  resources,  space,  and  general  environment  which 
will  support  future  growth.  Probably  the  most  stimulating  single  factor 
ori  the  growth  of  the  Region  is  the  climate  which  permits  activities  such 
as  irrigated  agriculture,  construction,  entertainment,  tourism,  and 
outdoor  recreation  during  the  entire  year. 
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Two  of  Mie  most  important  constraints  in  this  st.udy  are: 

1.  !’ro, je  -tions  of  reju-^nal  growth  and  de'/eLopment  are  .yei  orally 
constrained  iii  a';corda:ice  with  natioi.al  pro.octions  developed 
by  the  departments  of  ''ommer 'C  and  •'•.-r-i.- ;j  t uj-e  (Office  of 
business  Kcor.omics  a.nd  Economic  .esear  .-h  fervi  -e  . These 
projections  were  modi.;'hed  by  the  f)tat(.*s  of  tlie  I.ov/cr  Colorad 
negiot.  to  reflo  :t  to  local  conditio:. s and  trends. 

2.  Fegislati/e  cor.straints  arid  the  guidelines  for  .''r.'cr.ework 
studies  prohibit  study  of  importation  of  water  amot.g  areas 
under  tne  Jurisdiction  of  more  tnari  one  river  basir.  commission 
or  interaf^ency  cormi:.tee,  .-'or  t'nese  studies,  desalting  of 
sea  wa' er  and  fur..her  exploitat.ion  of  ground  wat.er  wore 
•onsidered  tiie  principal  sour -cs  ol'  .additional  water  supplies 
for  the  ..e  ;iori  and  are  the  bases  for  the  general  r.a'.'  j-tude  of 
costs  preserited  in  tnis  report.  Cos's  preser.ted  also  ir  cl  ide 
those  for  locaJ  wa'er  supply  developm.er.ts,  vegetation  n.aname- 
mer.'  , aiid  facilities  for  conveying  -'olorado  Hiver  water  to 

■er.tral  /rizona  and  southern  .'.'evada. 


Phue-  y,  Ariy.o'.t,  experie.nced  a phenomenal  population  growth  of  ‘jhO  percent 
betwcor,  19t0  and  1970  while  expariding  in  area  irom  17  to  2b0  square  miles. 
•Faricopa  Courity  showed  a population  growtn  of  280  percer.t  during  the  same 
period.  o 
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The  Lower  "’ol.orado  Kegior.  is  a 
part  of  the  fastest  growing  area  in 
the  United  States.  Populatior.  pro- 
jections reflect  an  annual  regional 
growth  of  3-7  percent  from  year  I9C5 
to  i960,  3-2  percent  from  year  i960 
to  20CK),  and  2.3  pern'ent  from  year 
2000  to  2020  compared  with  the  pro- 
jected annual  growtn  rate  for  the 
liation  of  1.3  percent.  Kegional 
population  is  projected  to  increase 
from  1.9  million  in  I965  to  almost 
7 million  by  2020. 

Kmployment  in  the  Hegion  is 
projected  to  increase  from  about 
676,000  in  1965  *0  almost  3 million 
by  year  2020  (320  percent  increase), 
when  about  4o  percent  of  the  total 
population  will  be  employed. 

Per  capita  personal  income  in 
the  Kegion  for  196b  was  ;2,292, 
about  10  percent  below  the  national 
average,  and  is  projected  to  nearly 
equal  that  of  the  Nation,  more  than 
12,000  in  2020. 

In  general,  output  levels  of  the 
primary  industries,  agriculture, 
forestry,  and  mitiing,  are  expected 
to  more  than  double  during  the  pro- 
jection period,  but  manufacturing 
and  the  noncommodity  producing 
industries  will  corjtribute  greater 
percentages  of  total  output,  ir,  2020. 
Gross  regional  product  is  projected 
to  increase  from  the  I965  level  of 
|’6.0  billion  to  f‘113.b  billion  in 
year  2020. 
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WATP;K  RKOniRPMENTG  AND  RESOURCED 


In  1965,  the  three  primary  sources  of  water  available  for  use  in 
the  Lower  Colorado  Region  were:  a portion  of  Colorado  River  flows 

delivered  at  Lee  Ferry,  Arizona;  Local  runoff;  and  local  ground  water 
supplies.  See  summary  of  water  requirements  and  supply  on  page  36. 

Allowing  for  all  losses,  depletions,  and  exports  and  excluding 
ground-water  overdraft,  the  total  water  supply  available  for  use  in  the 
Region  was  5.7^  million  acre- feet  in  19^5  and  is  projected  to  decrease 
to  4,02  million  acre-feet  in  2020  as  a result  of  increased  depletions 
in  the  Upper  Basin, 

Total  water  requirement  (withdrawals')  for  the  Region  is  projected 
to  increase  from  the  I965  base  of  about  10,1  million  acre-feet  to  about 
13.0  million  acre-feet  in  year  2020,  Total  w'ater  consumed  (depletion) 
is  projected  to  increase  from  ‘),8  million  acre-feet  in  I965  to  about 
8.5  million  acre- feet  in  2020. 

In  1985,  ground-water  reserves  were  being  overdrawn  (depleted)  at 
a rate  of  2.5  million  acre-feet  annually  due  largely  to  a lack  of 
facilities  for  enabling  the  Region  to  utilize  its  share  of  Colorado 
River  water.  In  the  absence  of  an  imported  water  supply,  the  ground- 
water  overdraft  will  continue  and  the  regional  water  deficiency  is 
projected  to  reach  4.5  million  acre-feet  annually  by  year  2020. 

Until  auj^nentation  of  regional  water  supplies  is  accomplisned  and'^or 
salinity  control  measures  are  installed,  the  increased  use  of  water  in 
the  Colorado  i<iver  ’asin  will  result  in  further  quality  degradation  of 
the  Colorado  River. 

Maintenance  of  an  acceptable  level  of  water  quality  is  vital  to 
the  economy,  environment,  and  general  well-being  of  the  people  of  the 
Region.  Presently  deficient  water  supplies  and  tne  prob'''  le  cost  of 
future  imported  water  dictate  maxim'um  water  jtilization,  including  I’euse 
or  recyclirjg. 
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PROJECTED  REGIONAL  WATER  REQUIREMENTS 


YEARS 


y Excluding  Colorado  River  moinstem  evaporation,  losses 
estimoted  to  be  1.2  million  ocre-Teet  onnuolly. 


THOUSANDS  ACRE-FEET 


MILLION  ACRE-FEET 


PROJECTED  WATER  REQUIREMENTS  AND  SUPPLY 


WITHDRAWAL 

REQUIREMENTS-^. 


DEPLETION 
7^  REQUIREMENTS 


REGIOffAt. 

IMPOBTAT 


GROUND  WATER 
OVERDRAFT 


COLORADO  RIVER  SUPPLY 


YEARS 
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LAND  REQUIREMENTS  AND  RESOURCES 


Assuming  continued  application  of  the  multiple-use  principle,  the 
land  resource  base  of  the  Region  appears  to  be  sufficient  in  variety 
and  amount  to  satisfy  the  pro.iected  land-use  requirements  through  the 
year  2020.  The  many  changes  in  land  use  necessary  to  satisfy  projected 
land  requirements  must  be  planned  to  minimize  conflicts  among  uses  and 
lo  reduce  cost. 

The  following  tabulation  shows  present  and  projected  major  land-use 
requirements  for  the  period  of  study  and  acreage  suitable  and  available 
tor  various  uses  in  I965. 


Unit:  1,000  Acres 

Suitable  & 

Land  Available  Use  in  Projected  Requirements 

Use 196!) 1969  1^0  2000  2020 


Cropland 

16,808 

1,816 

1,891 

1,905 

1,852 

Livestock  Grazing 

76,05U 

76,054 

73,739 

69,902 

65,807 

Timner  ’'reduction 

5,i^b8 

5,458 

5,358 

5,153 

5,044 

Urban  and  Industrial 

1/ 

513 

863 

1,230 

1,564 

Outdoor  Recreation 

1/ 

5,542 

5,888 

6,012 

6,146 

V.'ilderness  Areas 

3,^b8 

861 

1,458 

3,158 

3,458 

iish  and  Vildlife 

3,223 

3,223 

3,546 

7,175 

15,020 

Military 

U,120 

4,126 

4,126 

4,126 

4,126 

Transportation  and 
Utilities 

1/ 

660 

858 

1,030 

1,145 

'^ater  Yield 
Lmprovemerit 

3,685 

114 

289 

824 

1,229 

1/  Most  of  the  land  resources  of  the  Region  are  considered  suitable  for 
these  purposes. 
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The  l ' s rfipid  popula^-ion  grov/t.h  rate,  its  ronr-eatratior.  in 

:’ev  lo'-atiors,  '..he  ;'raci  le  nature  of  the  desert  en'/I  rDar.en*.,  and  the 
ex'roKely  litr.ited  wa' er  supplies,  require  t.nat,  particular  att.ention  be 
direc't.ed  to  t.he  era'ironnental  ir.pacts  vhLch  nay  occur  as  the  result  of 
developr.er.t  ne''essary  to  insure  the  '//el  1-hei of  the  pe.ople  ol‘  the 
hegioi-.  f'Uch  'or  sideratinns  ha'/e  beer,  of  parajnount  concert,  to  planners 
in  nearly  every  phase  of  'he  frar.e'*'ork  studies.  Main  i '-en.s  of  coticern 
include:  preservation  of  cul'vtral,  s.'-enic,  ar.d  natural  values;  protec- 

tion and  r.ana-ter.en t of  land  resour -es;  sal'efpuarding  the  quality  of 
wa’er  supplies;  maintenance  of  agric  il'.ural  areas;  enhancement  of 
fisheries;  and  t.'ne  preservation  of  '/tildlife  habitat. 

fee  cor  graph,  page  3',  for  estimated  total  cost  of  the  1965  to 
2020  re,qional  t'ramework  program  needed  to  satisfy  projected  requirements 

Multipurpose  '.''a ter  Cupply 

Presently  authorized  water  supply  pro.jects  included  in  the  19b5  to 
1980  fra-cework  program  include  the  followirg;  the  2ent,ral  /rizona  Proje 
a rr.  iltip  .'rpose  project  wh.ich  will  provide  facilities  to  convey  up  to 
1.67  .million  acre-l’ee'  of  Colorado  Piver  v/ater  to  ''entral  .Arizona,  will 
rake  exchaiiges  o'‘  water  possible  for  uses  in  upstream  reaches  ir.  Arizona 
a.td  will  make  18,000  acre-feet  ol’  water  available  to  i.ew  Mexico  annually 
‘he  staged  fou‘,::err.  .Pevada  V.'ater  Pro.iect,  which  will  initially  provide 
facilities  to  cot.vey  0. 13  c.illion  a'^re-feet  of  v/ater  from  ;.ake  .‘lead  to 
tne  ,'«as  Ve/:as,  i^evada,  metropolitan  area  for  municipal  and  industrial 
jses;  and  the  l;ixie  Project  which  will  pr.uvide  supplemental  and  new 
irriga'io/i  wa'er  in  addition  to  water  for  municipal  and  industrial  uses 
it.  soutr.ern  IP.ah. 

Also  to  be  provided  during  this  ti.me  period,  is  the  recovery  of 
approximately  270,000  acre-ieet  of  water  annually  along  the  "'olorado 
liver.  'n  addition,  3' >000  acre-feet  of  w.ater  could  be  recovered 
.annually  I'rom  tne  '.ila  River. 

'"he  1967  to  1980  land  treat.me.nt  and  management  program,  provides 
v/ater  yield  ir.provemient  measures  on  about  17^,000  acres  of  f'.rest  lands 
t.o  increase  average  annual  water  yield  by  about  30,000  acre- feet. 

After  im.plementation  of  the  early  action  pr.ogram.,  a water  supply 
deficiency  of  about  l.t  million  acre-feet  will  remain. 

The  continuing  water  supply  program  will  provide  water  to  satisfy 
the  ir;creasing  demands  and  to  greatly  reduce  the  ground-water  overdraft. 
The  only  foreseeable  method  to  effectively  nufyaent  the  regional  water 
supply  is  by  iR.porta'.ion  from  out.side  the  Re, '.ion. 
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The  framework  programi  provides  for  importing  2.25  million  acre- feet 
of  water  annually  to  the  ',ower  Colorado  Region  including  1.5  million 
acre- feet,  plus  0.3  million  acre-feet  of  associated  losses,  to  satisfy 
the  national  obligation  to  Mexico,  and  O.U5  million  acre-feet  as  a 
regional  program..  I.eike  Mead  would  provide  regulatory  storage  for  the 
imported  water  thus  allowing  maximum  use  of  the  importation  facilities. 

II’  the  initial  water  importation  were  in  operation  at  year  2000, 
there  would  still  remain  a regional  annual  water  deficiency  of  about 
O.UU  millioii  acre-feet  which  would  increase  to  about  2.1  million  acre- 
I'eet  annually  by  2020.  Between  years  2000  and  2020,  an  additional 
aufgr.entation  in  the  amount  of  1.9  million  acre-feet  annually  is 
recomm.ended.  Under  this  plan,  the  Region's  annual  deficiency  in  year 
2020  would  be  about  0.17  million  acre-feet.  Pum.ping  from  ground-water 
basins  will  still  be  required  and  it  is  expected  that  some  ground-water 
overdraft  will  continue,  particularly  in  outlying  basins  remote  from 
augmentation  service  areas. 

Other  means  of  providing  suitable  water  for  multipurpose  uses,  by 
year  2020,  include  the  treatment  of  0.68  million  acre-feet  annually  of 
conventionally  treated  municipal  and  industrial  waste  water  for  reuse  in 
Clark  County,  iievada,  and  in  Maricopa  and  Pim.a  Counties,  Arizona;  and 
the  treatment  of  0.9  million  acres  of  forest  lands  to  increase  annual 
water  yield  by  0.15  million  acre-feet.  Augmentation  of  water  supplies 
in  the  central  Arizona  area  could  provide,  through  water  exchanges, 
additional  water  for  use  in  upstream,  areas  for  municipal,  industrial, 
and  mineral  production  needs,  as  well  as  for  alleviating  irrigation 
water  deficiencies.  Reservoir  storage  totaling  O.U  million  acre-feet 
is  provided  to  regulate  flows  for  use  in  the  upstream  areas,  largely 
in  the  Gila  Gub region. 

Vi'ater  Quality 

i’igh  levels  of  dissolved  -ineral  salts  in  surface  and  ground  waters 
are  the  major  water  quality  problem  in  the  Region.  The  Colorado  'River 
Basin  framework  program  for  salinity  improvement  could  re.move  about 
2.3  million  tons  of  salts  annually  by  the  year  2020,  with  about  2.2  mil- 
lion tons  being  included  in  the  Upper  Basin  portion  of  the  prostrar.. 

The  early  action  salinity  control  program  for  t’ne  Colorado  niver 
Basin  provides  for  the  impoundment  and  evaporation  of  flows  from  laVcrklr. 
Springs  in  Utah,  which  would  remove  more  than  100,000  tons  of  salt 
annually.  The  program  for  Clark  County,  Nevada,  consists  of  a plar.t  for 
farther  treatment  of  secondary  treated  municipal  and  industrial  was'es 
iri  the  I,as  Vegas  area.  Kacilities  sim.ilar  to  that  for  Clark  Co;nty  and 
provisions  for  reuse  of  reclaimed  water  are  also  provided  for  further 
treatm.ent  of  secondary  treated  municipal  and  industrial  waste  water 
occurring  in  the  Phoenix  and  Tucson  urban  centers. 
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The  continuinf'  water-quality  program  after  L98O  includes  several 
waste  water  treatment  plants  and  reuse  facilities  at  or  near  the  places 
of  use,  A desalting  plant  could  be  litilized  ii;  the  lower  Gila-falt 
River  drainage  which  would  also  aid  the  salt  balance  in  the  Gila  fubregion. 
A desalting  plant  could  also  be  utilized  to  treat  effluents  from  the 
has  Vegas  area.  Optimum  utilization  of  the  water  resources  will  require 
ext.ensive  treatment  facilities  to  attain  a high  degree  of  water  quality 
control,  Auk^nentation  of  the  Colorado  itiver  with  high  quality  import 
water  would  have  effects  of  ma^or  s-gnificance  on  improvement  of  the 
quality  of  this  principal  water  scarce.  Continuing  studies  of  the 
Region's  increasingly  complex  water  quality  problems  are  recommended, 

Tn  addition,  the  land  treatment  and  managem.ent  program,  described  in 
the  following  section  would  m.aterially  reduce  the  suspended  sediment  in 
the  .Region's  surface  water  supply, 

'ontinued  studies  are  proposed  for  the  identification  and  solution 
to  physical,  engineering,  le.gal,  and  institutional  considerations  neces- 
sary to  im.plem.ent  a sound  v/ater  quality  program,  for  the  Region, 

hand  Treatm.ent  and  I'anagemen t 

The  land  treatment  and  m.anagement  program,  includes  practices  and 
m.easures  which  im.prove  the  quality,  quantity,  and  timing  of  runoff; 
reduce  erosior.  and  sedim.ent  production;  and  improve  the  efficiency  of 
-se  of  m.ost  factors  of  production.  The  program  represents  a composite 
level  which  reconciles  environment-al  protection  and  production  objectives. 
To  be  effective,  the  program,  must  .harr.onize  with  all  water  and  related 
resource  program.s  required  t.o  satisfy  present  and  projected  demands 
within  the  <egion. 

Treatment  would  be  included  on  nearly  20  million  acres  by  I98O  at 
ar.  estimated  cos*  of  :278  m.illion.  From  I98I  to  2020,  an  additional 

m.illion  acres  would  be  treated  at  an  estimated  total  cost  of  $854  mil- 
lion, In  m.ost  cases,  the  sam.e  acre  will  require  treatm.ent  more  than 
once  during  t.he  study  period  because  of  development  of  improved  m.ethods, 
or  ‘he  limited  life  of  the  m.easure  or  practice  installed. 

Gropland--Measures  such  as  diversions,  levees  and  dikes,  channel 
ir.provem.erjt,  floodways,  and  stream.bank  protection  were  considered  for 
I'loodwater  and  erosior.  control  on  cropland. 

The  program,  includes  measures  on  about  573>000  acres  of  cropland 
between  19^5  arid  I98O  and  1.6  million  acres  during  the  I98I  to  2020 
period.  About  52  percent  of  the  program  would  be  applied  in  the  bower 
Main  .Jtem  Gubregion;  2 percent  in  the  Little  Colorado  Subregion;  and 
the  rem.aining  46  percent  in  the  Gila  Subregion. 

Range  land- -The  land  treatm.ent  and  management  program,  for  rangeland 
was  formulated  to  reduce  erosion  and  sediment,  control  runoff,  im.prove 
forage  production,  prevent  and  suppress  wildfire,  and  associated  program.s. 
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Area  convert, ed  Trom  chaparral  Lo  i^rass  I'or  increased  water  yield  and 
imj^roved  foraj^e 


A 


The  program;  includes  ’reavment  ol’  15.3  rr.iLLion  acres  of  rangeland  during 
U;e  19^15  to  19^'0  period  and  treatment  on  about  35  million  acres  between 
years  19f'l  and  1?0P0. 


tores*  ;And--Programs  for  development  and  management  of  forest  land 
and  resources  are  desigr.ed  to  utilize  and  maintaii  or  improve  the  total 
productive  capacity  of  the  land  and  water,  including  wood,  forage,  rec- 
reation, wildlil’e,  and  water  to  meet,  the  regional  and  national  needs  of 
he  people. 

fructural  and  other  management  and  development  programs  are  designed 
to  reduce  sheet,  gully,  an.d  streanbar.k  erosion,  control  peak  nunoff,  and 
prevent  downstream  floods.  Poads,  ’.rails,  and  other  improvements  are 
designed,  cor.structed,  and  maintained  to  minimize  erosion  and  sediment 
yield  and  deposition. 

Tne  program,  includes  the  treatment  of  3.6  millio.n  acres  of  forest 
lar.d  during  the  1SXj5  to  198O  period.  The  demands  for  forest  resources 
and  uses  by  2020  will  require  ‘he  treatment  and  management  of  about 
7.6  million  acres  of  forest  lands  during  the  period  from  I98I  to  2020. 
Treatment  of  forest  land  to  increase  water  yield  by  about  l80,000  acre- 
feet  aiin ually  through  vegetative  management  and  to  improve  timber  and 
forage  production  is  recommended. 

Urban  and  Othe r- -Measures , such  as  diversions,  levees  and  dikes, 
channel  improvement,  floodways,  and  establislmnent  of  vegetation  were 
considered  for  erosion,  floodwater,  and  sediment  control  in  urban  and 
r.ined  areas,  and  along  roadsides,  utility  rights-of-way,  etc. 

A total  of  182,000  acres  of  urban  and  other  lands  would  receive 
treatm.ent  between  I965  and  198O.  During  the  I98I  to  2020  period, 

510,000  acres  would  receive  treatment. 

Flood  Control 

The  Region  is  subject  to  severe  and  sudden  floods,  with  some  flood 
damage  occurring  every  year.  Almost  all  land  suitable  for  general  devel- 
opment is  subject  to  some  degree  of  flood  damage,  either  from  a defined 
stream  or  from  overland  flow.  Average  annual  flood  damages  were  estimated 
at  .t4l  million  under  I965  conditions  of  development. 

Included  in  the  early  action  program  is  3»1  million  acre-feet  of 
floodwater  storage  which  has  an  estimated  cost  of  $228  million. 
Multipurpose  reservoirs  provide  2.1  million  acre-feet  of  the  total 
floodwater  storage.  The  program  includes  local  protection  projects  con- 
taining about  miles  of  levees  and  586  miles  of  channel  improvements 
costing  about  $110  million  and  land  treatment  measures  on  188,000  acres 
of  cropland  costing  about  .^6.3  million.  The  program  includes  making 
tTiaximum  use  of  flood  plain  management  as  a means  of  preventing  flood 
damage.  This  program  would  include  flood  forecasting,  zoning,  building 
codes,  health  regulations,  flood  proofing,  and  purchase  of  private  lands 
subject  to  flooding  for  open  space  use. 
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AVERAGE  ANNUAL  DAMAGE  ($  MILLION) 


EFFECTS  OF  FLOOD  CONTROL  PROGRAK 

1965-  2020 
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The  program  would  reduce  damages  by  $32  million  annually.  The 
estimated  remaining  damages  would  be  $4l  million  annually. 

The  continuing  flood  control  program  includes  impoundments  totaling 
1.2  million  acre-feet  of  storage,  535  miles  of  channel  improvements, 

165  miles  of  levees,  treatment  on  5^5, CXX)  acres  of  cropland,  and  flood 
plain  management.  Remaining  damages  at  the  end  of  the  study  period 
would  total  $68  million  annually.  (For  these  remaining  damages  there 
appear  to  be  no  feasible  solutions.)  With  no  additional  flood  control 
measures  after  19b5,  annual  flood  damages  of  $310  million  are  estimated 
by  the  year  2020. 

Irrigation  and  Drainage 

Irrigated  land  is  expected  to  increase  from  1.3  million  acres  in 
1965  to  1.6  million  acres  in  2020.  Urbanization  is  expected  to  remove 
about  200,000  acres  from  production.  The  total  new  irrigation  develop- 
ment would  be  about  500,000  acres. 

The  early  action  irrigation  program,  includes  increased  conservation 
of  existing  water  supplies,  n.ore  efficient  utilization  of  lands  developed 
for  irrigation  and  new  irrigation  development  of  200,000  acres,  of  which 
about  110,000  acres  would  be  on  Indian  lands. 

Water  mariagement  measures,  such  as  land  leveling,  ditch  lining, 
water  control  structures  and  pipelines,  are  included  for  better  control 
and  more  efficient  onfanr.  use  of  irrigation  water  and/or  to  reduce  costs 
of  irrigation.  A total  of  573jCKK)  acres  of  cropland  would  be  treated, 
by  1980,  at  a total  cost  of  $56.3  million.  Though  the  irrigated  lands 
harvested  will  increase  by  228,000  acres,  the  total  acreage  irrigated 
will  increase  only  173,000  acres  arid  increased  water  utilization  effi- 
ciencies will  result  in  a slight  decrease  in  water  withdrawal  require- 
ments. Additional  drainage  facilities,  primarily  in  the  l/ower  Main  Stem 
Subregion,  are  provided  to  serve  68,000  acres  at  a cost  of  $lU.4  million. 

The  continuing  program,  for  installation  of  measures  for  irrigation 
water  management  on  1.6  million  acres  is  provided  to  achieve  the  pro- 
jected efficiency  of  onfarm  irrigation  water  use  and  to  maintain  the 
productive  capacity  of  the  land. 

With  the  addition  of  imported  water  supplies  and  projected  increases 
in  irrigated  lands  after  19^50,  the  plan  provides  for  new  drainage  facil- 
ities to  serve  an  additional  120, OCX)  acres  by  year  2020. 

Municipal  ar.d  Industrial  Water 

Projects  presently  under  construction  or  authorized  for  construction 
constitute  most  of  the  municipal  and  industrial  water  supply  early  action 
program  and  will  provide  446,000  acre- feet  of  water  by  I98O.  Desalting 
feasibility  studies  have  been  initiated  to  consider  treatment  of  brackish 
water  supplies  for  several  municipalities. 
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Headworks  ol'  *,he  Co^therr.  ..evada  V.ater  Pro.'ect,  a part,  of  t.he  early  a 'tior.  probtrar-.,  will  s ;pply  water 
to  the  Las  Vegas  metropolltar.  area 


Clhcr  'onr.uiii ti er.  are  expe  -led  to  neet  nost  of  their  water  needc 
throu*j;h  19f^0  by  continued  developner.t  of  gro  ind-water  resour-es. 

r.ini  'ipal  ai.d  ir.d'istrial  wn'er  withdrawal  requireir.ei.ts  are  expected 
•o  in’roace  by  aboi;  ? r.illio:.  a-re-feet  be-ween  19^''l  and  2020. 

The  na,  or  r.  ir.ir'ipal  water  de'/elopr.er.t  would  be  participation  in  a 
regional  water  ir.porta' ioi.  prograr..  The  fully  developed  facilities  pro- 
vided by  the  .'oithen.  Nevada  V.'ater  I’roject  will  neet  the  water  needs  of 
as  Vegas  Valley  LL’.til  about  year  2000.  100-million  gallon-per-day 
desalinatioi.  plant  is  included  in  tdie  fran.ework  program  for  treatment  of 
mini. 'ipal  wastes  in  'lark  County  in  the  I98I  to  2000  time  frame,  after 
which  a new  source  of  water  supply  will  be  needed.  Desalting  facilities 
having  capacities  totaling  123  million  gallons  per  day  are  included  in 
■he  program  to  treat  bra-kish  ground  water  for  municipal  uses  in  several 
•ormu  i ties.  An  import  of  7,‘;00  acre- feet  from  the  Can  .luan  2iver  is 
irvLided  to  s ;pply  water  for  m.iuaicipal  uses  in  Gallup,  I.'ew  Mexico. 

jltipurpose  regulatory  storage  fa''ilities  in  upstream  areas  would  meet 
the  needs  of  mar.y  of  the  smaller  communities.  Continued  development  of 
ground-water  applies,  with  desalting  where  necessary,  will  meet  the 
reeds  of  .most  of  the  other  sm.all  communities. 


••e'reation 


ecrea'  ion  needs  of  the  -Region  are  pro^jected  to  increase  from.  144 
.million  recrea'ion  d.ays  in  19t>5  to  6yi  million  recreation  days  (including 
fishing  and  hunting)  in  2020.  Within  the  bounds  of  existing  legal, 
ii.s'itutional,  financial,  a.nd  physical  conditions,  only  about  42  percent 
of  t.nese  needs  car.  be  m.et.  Catisfaction  of  the  remaining  58  percent  of 
the  needs  will  require  elimination  or  modification  of  these  constraints. 

Water-based  recreation  needs  will  climb  to  193  million  recreation 
days  annually  by  2020.  Under  the  framiework  plan,  m.axim'um  water  augmen- 
ta'ion,  develop.ment,  and  use  will  supply  a large  part  of  the  water- 
based  recreation  needs. 

An  increase  of  about  60,000  acres  of  non-Federal  developm.ent  will 
be  needed  by  year  2020  to  satisfy  recreation  needs. 

The  single-purpose  recreation  program,  is  essentially  one  of  land 
acquisition,  recreation  developm.ent,  and  operation,  m.aintenance  and 
replacement  of  facilities,  by  the  year  198'0>  about  !'194  million  for 
development  ar.d  acquisition  will  be  required  to  meet  total  recreation 
needs.  V.'ater-based  recreation  needs  will  total  43  million  recreation 
days  by  198O  and  will  cost  over  ; 173  million  for  development  and 
acquisl tion. 

The  continuing  ^ 1981-2020)  recreation  program,  will  require  the 
acquisition  of  46,000  acres  of  land  to  satisfy  projected  needs.  An 
expenditure  of  I8‘u8  .million  will  be  required  for  acquisition  and  devel- 
opment. 
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Ml. .ION  MAN -DAYS 


Trout  I'ishiriR  on  lAke  Mohave--Federal  h'ish  Hatchery  in  backKrounJ 
r^0,000  pounds  oT  stock  1‘ish  annually 


Multipurpose  reservoj  rs  in  the  Oila  fibrcgion  would  r.ake  available 
about  15,000  surl’ace  acres  ol'  water  for  recreational  use,  of  which  about 
9,000  acres  would  be  within  75  r.iles  of  tiie  najor  urban  centers. 

i ish  and  V.'ildlife 


The  ann  lal  der.and  for  Wishing  would  increase  fron  a I965  level  of 
4 r.illion  nan-days  to  26  nillion  nar.-days  in  year  2020.  Multipurpose 
developnents  expected  to  be  constructed  by  I98O  would  provide  about 
1.2  nillion  nan-days  of  fishing  annually.  I'uring  the  I9SI  to  2020 
period,  nultipurpose  reservoirs  would  create  new  fishing  waters  pro- 
viding 1.02  nillion  nan-days  of  fishing  annually. 

Trie  frar.ework  progran  also  includes  developnent  of  1,9*40  acres  of 
prinary-purposc  fish  habitat  in  the  19^5  to  19^0  period.  Associated 
fis^'.eman  access  fa  -:  li  ties  are  provided  to  assure  optimum  fishing  use 
of  • i'.e  total  habitat  expected  to  be  in  existence  in  19?0.  The  program, 
also  provides  the  equivaler.t  of  one  cold  water  and  two  warn  water 
hatcheries  by  I98O  to  stock  the  available  habitai . 

To  meet  future  wildlife  needs,  approximately  330,000  acres  of 
existing  riparian  and  wetland  habitat  would  need  to  be  set  aside  between 
19ti5  and  l^-iBO  to  be  administered  principally  for  wildlife  nar.agerent. 

The  early  action  prograr.  also  includes  additional  access  roads  into 
re.note  areas,  i'er.cir.g,  and  the  developnent  of  vrildlife  watering 
fa"ilities. 


To  sto'-k  the  habitat  required  to  meet  projected  fishing  demands, 
the  continuing  program,  provides  I'or  or.e  cold  vmter  hatchery  every  8 to 
10  years  and  one  warm,  v/ater  hatcher;.'  every  6 to  8 years.  The  continuing 
progra.n  also  suggests  that  11.5  million  acres  receive  additional  con- 
si.dern'ion  for  wildlil’e  lands  during  this  progra.m.  period.  Additional 
ac-ess  roads,  I’en-ing,  and  wildlife  watering  devices  are  recommended 
for  ir.stallation. 

Mineral  i'eso-urce  T-evelopncnt 

Adequate  mineral  reso”rces  are  avail.able  to  m.eet  the  expected  increased 
production,  D511  million  in  1905  to  ’'1.93  billion  in  year  2020.  Water 
withdrawal  requirements  would  increase  from.  105,000  to  300,000  acre-feet 
during  this  period.  'Water  requirements  of  fee  mineral  industry  nay  'oe 
met  by  direct  diversion  of  imported  water;  by  upstream,  developments  on 
the  basis  that  downstream,  rights  would  be  net  by  exchange  for  im.ported 
wa‘er;  or  by  continued  grou.-.d- water  developm.ent,  where  available. 

1 nvi ronnental  im.pacts  of  prospecting,  developing,  m.ir.ing,  and  proc- 
essing ores  will  need  to  be  m.inir.ixed,  espe -daily  with  respect  to  air 
ard  water  pollution,  ecolo(^,  and  esthetics. 
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■Mineral  Prod JC*iori--necessary  for  the  .’.'atior.'s  welfare  and  a major  contributor  to  the  rtegion 
jconor.y.  /-.boat  60  percent  of  the  Nation's  copper  is  taker,  from  open-pit  mines  located  in  th 
xjwer  Colorado  .Region. 


I leclric  I’ower 


By  IS^O,  the  ■■legion  will  need  8,3  milljon  kilowatts  of  peaking  capacity, 
Dore  than  twice  the  1970  demand  of  3>9  million  kilowatts.  It  is  anticipated 
that  during  this  period,  the  principal  sources  of  additional  electric  energy 
will  be  imports  from  the  Upper  Colorado  iegion  which  will  supply  about 
lj.3  million  kilowatts.  1 lectric  gerterating  capacity  to  be  developed  within 
the  .legion  duririg  this  period  is  estimated  to  be  0.8  million  kilowatts 
1 rom  the  Montezuma  pumped  storage  plant  to  be  located  near  Phoenix  arid 

l. 5  million  kilowatts  of  nameplate  capacity  I'rom  a fossil-fueled  t.aermal 
plaiit  being  coristr>JCted  in  southern  iievada. 

Klectric  power  requirements  a.-'e  projected  oy  the  Federal  Power  Jortimission 
to  increase  by  40-fold  from  2.7  million  kilowatts  in  19*^5  to  i08.  t million 
kilowatts  by  2020.  The  developne:  t program  to  meet  these  demards  consists 
of  trans.mission  facilities  .'or  im.ports,  fossil-fuel  therm.al  plants,  nuclear- 
f.ei  t.herm.al  plants,  and  puir.ped-storage  hydroplants. 

Further  studies  will  be  .needed  to  determir.e  wnere  ‘ :.e  power  facilities 
should  be  located.  rac  ors  o be  st  died  will  include  tine  costs  of 
conveying  cooling  v.'ater  ‘o  water-deficien-  a-eas  versus  the  cost  of  trans- 
mitting energy  longer  dis'ar.ces;  tt;e  hazaruo  o ‘nenr.al  and  nuclear 
pollution;  cor.fli'-ts  with  preservation  of  .natural  or  scenic  areas;  and 
otht.'  enviro.nmiental  fa -tors.  ’onsideratiot.  will  need  to  be  giver:  to  the 
use  o;'  dry-type  cooling  in  lieu  t '-ter  cooli.ng.  The  magnitude  of 

-reaped  eledric  power  productior!  needed  will  require  close  attention  to 
Jesi.qi  requirements  for  pollution  control  measires. 

inJi  ia'i.n.g  the  . ro-'rar. 

Tne  impiemei.tation  of  the  developmer.t  program,  to  fulfill  the  future 
needs  oi  .e  e 'ion  requires  immediate  a-tio.n  to  accelerate  program.s  for 
v/a  er  resources  ar.d  related  lar.d  development  by  over  threefold.  .".ost 
ol'  ne  early  action  program.s  are  continuations  of  those  currently  underway. 

Tno  .gh  the  !-egion  has  had  one  of  the  fas'est  rowth  ra‘ es  in  the  i.'ation, 
ar.d  is  o.ne  of  the  most  critical  water  deficie.nt  areas,  water  resource 
de .elopm.ent  iias  progressed  more  slowly  than  that  of  m.ost  other  areas.  This 
slow.ness  ol  response  t.o  the  needs  cat,  be  attributed  largely  to  the  sheer 
or.plexity  of  the  problems,  the  magnitude  of  developir.ents  necessary  to 
solve  them,  ai.d  the  legal  problem.s  which  have  retarded  the  Region's  ability 
to  i’ully  .utilize  its  si.are  of  Colorado  River  water.  While  the  latter  has 
been  partially  resolved  by  authorized  projects,  the  others  such  as  funding, 
■ontir.ue  to  harass  the  kegion's  efforts  to  m.eet  its  present  needs  or  to 
ir.plemei.t  programis  to  satisfy  future  needs.  .Consequently,  the  action 
programs  have  fallen  far  behind,  resulting  in  the  accumulation  of  a 
trem.e.ndous  backlog  of  developtnent  needs.  The  timing  of  a program  of  water 
im.portatior  to  the  Region  is  most  critical,  because  im.plem.entat.ion  of 

m. any  other  elem.ents  of  the  framework  program  is  dependent  on  an  adequate 
and  timely  water  supply. 
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Mohave  power  plant  under  construction,  fossil-fueled,  located  on  the  Colorado  River  at  the  southern 
t.ip  of  Nevada,  has  a rated  capacity  of  1,580  megawatts  of  power  - UGBR 


f'undlng 


The  I'anding  of  existing  programs  would  need  to  be  accelerated  by 
over  threefold  if  all  elements  are  to  be  completed  by  19f^0.  The 
720  million  ’ent.ral  Arizona  Project,  representing  nearly  50  percent 
of  the  ederal  portion  o)’  the  regional  early  action  program,  is  the 
principal  autiiorized  project  needing  acceleration. 

The  funding  schedule  needed  to  catcli  up  with  the  hegion's  devel- 
opment needs  has  been  spread  over  a 35-year  period  to  year  2000.  At  that 
time,  the  hegion's  backlog  of  needs  would  essentially  be  satisfied  and 
the  2000  to  2020  f’onding  program  would  need  only  to  satisfy  the  needs 
arising  during  that  20-year  period. 


400^ 

I W7\  national  obligation 

l!'i!!!ll  REGIONAL  NON-FEDERAL 


(actual) 

TIME  FRAMES 


ESTIMATED  TOTAL  COST  1965-2020 


WATER  DEVELOPEMENT 


ELOOD  CONTROL 


WATER  Quality 


ELECTRIC  POWER 


LAND  TREATMENT 


IRRIGATION 


OUTDOOR  RECREATION 


FISH  a wildlife 


BILLION  DOLLARS 


J/  MULTIPURPOSE  FOR 


ALL  USES 
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Summary  of  Water  Requirements  and  Supply 

1965-2020 


Total  /-nnual  Demand 

1965  19^  2000  2020 

Water  Reaui rcments 


Withdrav/als  (1,000  A ere- Feet) 

Reservoir  Rvaporation  1/ 

230 

286 

328 

359 

Municipal  and  Industrial 

U50 

863 

1,703 

2,778 

Irrigatior. 

9,138 

9,429 

8,496 

8,405 

Recreatiori 

11 

21 

41 

70 

Fish  and  V.ildlife 

196 

214 

325 

556 

Flectric  Pov;er  Cooling 

10 

37 

106 

435 

Mining 

105 

176 

264 

357 

Total 

10,140 

11,026 

11,253 

12,900 

Depletions  (1,000  Acre-Feet) 

Reservoir  I'vaporation  1/ 

230 

286 

328 

359 

M.ur;icipal  and  Industrial 

198 

358 

677 

1,149 

Jrrjgntj  on 

4,626 

5,326 

5,312 

5,3&1 

Recreation 

4 

7 

14 

24 

Fish  and  Wildlife 

110 

142 

232 

;4D5 

Electric  Fovrer  Cooling 

10 

37 

107 

435 

Mining 

52 

89 

135 

185 

Losses  Associated  with 

Recycling  and  Reuse 

600 

640 

460 

580 

Total 

57^ 

6,885 

7,2u5 

c:  C; 

’Water  SuiJply  ’Without  Aurmentai.ion 
(Unit:  M.illio.n  Acre-.eet’ 

Colorado  River  ’..ta!er  A>vailai>]e  for 

Use  in  I/ower  Colorado  R.egion 

2.63 

2.25 

1.33 

0,90 

I.ocal  Water  ftipply 

3.12 

3.12 

1:22 

Tol.al  Supply  vail’ihlc  tor  Use 

in  the  lAjv;er  Colorado  . eyion  2/ 

5.Y5 

5.37 

4 . 45 

4.02 

IvjV/cr  Colorado  Region  fiei'letion 

Requirer'.ents 

5.83 

6.88 

lafl6 

8.  ' 2 

Regional  Water  Deficiency 

0.08 

1.51 

2.81 

4.50 
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Summary  of  Water  Requirements  and  Supply  (Continued) 


Total  Annual  Demand 
196^  " I9H0  2000  2020 


Water  Supply  with  Au'-m'.entation 
(Uni  t:  N'.i  Hi  on  Acre-i-eet) 


Colorado  River  Available  for  Use 


in  lower  Colorado  :e.gion 

2.63 

2.25 

1.33 

0.90 

National  Obligation  to 
Mexican  Water  Treaty 

-- 

1.80  3,^ 

1.80  3/ 

Ix)cal  Water  Supply 

3.12 

3.]2 

3.12 

3.12 

Total  Supply  Available  for  Use 
in  Ixxwer  Colorado  i-:egion  2/ 

5.75 

5.37 

6. 25 

5.82 

Ix)wer  Colorado  Region  Depletion 
Requireir.ents 

5.B3 

6.88 

7.26 

8.92 

Regional  Water  Deficiency  3/ 

0.08 

1.51 

1.01 

2.70 

Regional  Augmentation  ^ 

— 

0.03 

o.vi 

2.93 

Remaii.ing  Deficiency 

0.08 

l.h8 

0.44 

0.17 

1/  Kxcludes  mainstreairi  Colorado  River  reservoir  evaporation  accounted 
for  in  the  determiiiation  of  availability  of  Colorado  River  water. 

^ Kxcluding  ground-v/ater  overdraft. 

^ Inck  of  facilities  prevent. ed  utilization  of  the  itegion's  f^jll  share 

of  Colorado  niver  water  resulting  in  a ground-t.'ater  overdraft  of  about 
2.5  million  acre-feet.  Tn  the  tiiture  to  lir.i'  the  water  supply  defi- 
ciency to  that  tabulated  would  require:  distributior;  of  the  available 

supply  to  areas  of  shortage,  total  utilization  of  • ite  resource 
including  recycling, and  that  rio  allowance  be  made  for  transporting 
salts  from  the  i-.e.'-.ion. 


^ Consists  of  1.5  million  acre-feet  per  annvu.i  for  delivery  to  '-'exico 
plus  an  estimated  0.3  million  acre-feet  associated  losses.  In 
accordance  with  Dublic  I.av/  S^-537,  Section  202,  "The  Congress  declares 
that  the  sati.sfaction  of  the  require.tents  of  the  Mexican  Water  Treaty 
from  the  Colorado  River  constitutes  a national  obligation  which  shall 
be  the  first  obligation  of  any  v/atei-  au,5r,entati on  pro,,ect  plaxmed 
pursuant  to  Cection  201  of  this  Act  and  authorized  by  Congress." 


5/ 


As  recommended  in  the  lower  Colorado  u'egion  fram.ework  program.. 
To  be  supplied  by  grouiid-water  ov«;rdraft. 


For  assistance  with  additional  questions  or  general  information 
about  the  iKJwer  Colorado  Region  Comprehensive  Framework  Study,  write: 

Chairman 

Ixrwer  Colorado  Region  State- Federal  Interagency  Group 
P.  0.  Box  h27 

Boulder  City,  Nevada  89OO5 
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